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(54) PRODUCTION OF ORGANIC PIGMENT AND EUlCTROPHOTOGRAPIilC PHOTORECEPTOR 
CONTAINING ORGANIC PIGMENT 

(57)Abstract: 

PURPOSE: To obtain a hig^-p^onnance condensed imidazole pign^nt by a 
low-^temperature reaction by condensing a iq>ecified aromatic caitK}?cylic acid 
anlQrdhde through dehydration vnth m aromatic diamino compound in a 

specified reaction solvent 

CONSTITUTION: An aromatic carboxylic acid anhydride of formula I is 
condensed through dehydration with an aromatic diamino compound of 
formula II in a reaction solvent comprising a con^)Ound of formula III to 
produce a condensed imidazole pigment of formula IV. In &ose formulas, Zl 
and Z2 are each a (substituted) aromatic ring; (m) is 1 or 2; Rl to R8 are each 
H, an alkyl or an aryl; and (n) is 0 or 1 . Because the conventional process for 
producing a condCTised imidazole pigment necessitates the use of a reaction at ^ 1* f ^ 

higji temperatures, the produce is apt to be contaminated with impurities 

produced by side reacttons and decomposition reactions, and expensive (KiCSg *) A /**^ 

equipment is necessary. According to the process, a high-performance 
condensed imidazole pigment not ccmtaminated with impurities can be 
produced by a low-tonperature reaction. A highly sensitive 
electrophotogr^hic photcreoeptor can be provided by using this pigment. 
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* NOTICES ♦ 



Japan Patent Office is not responsible for any 
dtamages caused, by tlie use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1 ] The manufacture method of the organic pigment characterized by using the compound expressed with a general formula 
[4] as a reaction solvent by the dehydration condensation reaction of an aromatic diamino compound expressed with the aromatic 
carboxyhc-acid anhydride expressed with a genial formula f 1], and a general formula [2] in case the condensation imidazole 
pigment of a general formula [3] is manufactured. 
[Formula 1] 




As for the inside Zl and Z2 of a fonnula, the arcnnatic ring whidi is not rqjlaced [ substitution and ] is expressed and m expresses 
1 or 2. Moreover, R 1 -R8 express a hydrogen atom, an alkyl, and an aryl group, and n expresses 0 or 1 . 
[Claim 2] Zl in a general fonnula [1] is a perylene ring or (N-alkyl) a perylene. - 3, 4, the manufacture method of the organic 
pigment according to claim 1 which is - dicarboxyimide ring. 

[Claim 3] The electrophotography photo conductor which comes to contain the organic pigment characterized by using the 
compound expressed with a genersJ f<Hmula [4] as a reaction solvent by the ddiydration condensation reaction of an aromatic 
diamino compound expressed with the aromatic c^i>oxylic-acid anhydride expressed with a general formula [1], and a general 
formula [2] in case the condensation imidazole pigm«it of a general formula [3] is manufactured. 
[Formula 2] 
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• DETAILED DESCRIPTION 

(Detailed Description of the Invention! 
[0001] 

nnduslrial Application] this invention relates to the manufacture method of a condensation imidazole pigment, and application to 
an electrophotogr^hy photo conductor. appucauon ro 

[0002] 

description of the Prior Art] The spread of the copying machine which outputs using an electrophotography method, a printer 
lacsimilc, etc. has a remailcable thing, it can output more quickly and more beautifully, and what has the smaUer impact to 
environment is called for today. luifw-i 

[0003] Althou^ the material of inOTganic systems, such as SeAs and CdS. has been conventionally used for the 
electrophotography photo conductor, the material of the organic system which has bigger possibiUty in points, such as the 
versatihty of mataial selecuon, a low cost, low-poUution nature, tmd an ease of handling, is examined briskly, and it is replacing 
lor tne matenal or an morgarac system. f e> 

[0004] Alfliou^ sensitivity, improvement in endurance, etc. are moitioned as a technical problem in the electrophotography 
pnoto coQductOT of an orgamc system, using a condensation imidazole pigment as carrier generating matter contained 
photosensitive layer as a policy to these is proposed. 

.1?^^^*^" ^.T^rf 0*'^^!?°°*°®' ' benzimidazole suUur-ized peiylene compound and a peiylene compound 

m^etncal to U.S. JP,47146663 at a screwnflpbth imidazole peiylene compound and JP,57-192958Xat a halogeTtion 
P^^^^ compound and JP,3-42670.A is opened to a screw benzimidazole perylene compound and U.S 
JP.47925083atU.S.JP,3972717jBandJP,59-59686,A. iupu 
[0006] hi manufacture cf diese condaisation imidazole pigments, the dehydration condensation reaction vdiich used the 
corre^ndmg aromatic carboxylic-acid anhydride and the aromatic diamino compound as the raw material has been performed 
mm the former Generally m such a manufacturing method, a quinoline. alpha-crawl naphthalene, O-dichlorobenzene N-methvl 
KTTOh^e. N N-dunethylformamide, ethylene gfyool, a tetralin, a nitrobenzene. 1 and 2. 4-trichlorobeozene. a glacial'acetic acid, 
water, etc. are used as a reaction soIvoiL ^ «awuw«-iu, 

f0007] HowevCT, since a reaction advances under a remarkable hi^ temperature service, generally it is necessary to heat this 
reacn<Mi at 200 degrees C or more. M<M«over, d^)ending on a reaction solvait, a ddiydratian condeaisatioo reacticm hardly 
advanws, but. m^such a case, a d^dration catalyst is used. As a det^dration catrfyst. a zinc chloride, zinc acetate, a zinc oxide 
an aceoc atad, a hyAxxhlonc aad, p^toluaiesidfomc acid, eta oe eflFective. However, viiien a dehydration catalyst is used, it is ' 
required to heat at 190-200 degrees Cor more. y^i b, usea, u is 

[0008] For ecample, a 205 degrees C ( which used N-methyl pyirolidone as the reaction solvent at JP,59-59686 A ] reaction A 
u ^ alpha-a-awl naphthalene as the reaction solvent at U.S. JP.47925083 ] leac^on, A 210 decrees C 

^ '^^.V^^ JP,61-275848,A ] reaction. The example crfa 200-300 degrees C M used 

NJ^^^etbylf«l^ as the reaction solvent at JP,63-291061 A reaction, and a 195-202 degrees C [ which used N-methvl 
^hdone as the reaction solvent at JP 3^2670A and made the zinc acetate dihydrate the dehydration catalyst ] reaction i^ 

[0009] Heating of 200 degrees C ot more is required for each of these, and the reaction did not advance as a matter of fact at low 

lemperature nom this 

[0010] 

[Problan(s) to be Solved by the bventiaii] Thus, since the reactim in an elevated fai5)erature was required for manufacture of a 
^dCTsation imidazole pigment, it was easy to mix the impurity produced by side reaction or the decomposition reaction, and the 
lau oi me electrophotography sensitivity of a resultant was not avoided as a result. 

[001 1] Moreover, in order to perform pyrogenetic reaction 200 degrees C or more, an expensive heating faciUty of circulation of 
neaung etc. is needed required [ the reaction iron pot which consists of the heat-resistant quality of the material ] hi addition 
as lor alpha-crawl naphthalene, a quinoline, etc. which are a reactant high solvent, the plant-and-equipment investment on a work 
environment is needed from an odOT and the field of detrimental nature. 

[0012] this invaition is made based on the above situ^ons. and the puipose is in offering the new manufacture method by the 
low-temperature reaction of a condensation imidazole pigment. 

[001 3] Moreover, the purpose of this invention manufactures a hi^y efiScient condensation imidazole pigment, and oflfeis a hit* 
sensitivity electrophotography photo candoctor. ^ wudj* a lujffi 

[0014] 

mm^^^-^'^*^^***^^ ^ following composition can attain the above-mentioned purpose of this invention 
IUU13J (1) The manufacture m^hod of the orgamc pigment characterized by using ttie conqwund ejqiressed with a gaieral 
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Kg R5 

As for the inside Zl and Z2 of a fonnula. the aromatic ring whidi is not replaced [ substitution and ] is ©qsressed and m expresses 
I OT 2. Mcweover. Rl -R8 express a hydrogen atom, an alkyl, and an aryl group, and n expresses 0 or 1 . 
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fonmila [4] as a reaction solvent by the dehydration condensaticni reaction of an aromatic diamino compound e^q^ressed with the 
aromatic carbox\'Uc-acid anhydride e7q>ressed with a general fonnula [1 ], and a general formula [2] in case the condensation 
imidazole pigment of a general formula [3] is manufactured. 
[0016] 




[001 7] As for the inside Zl aiKi Z2 of a fonnula, the aromatic ring which is not rq>laced [ substitution and ] is expressed and m 
expresses 1 or 2. Moreover, R1-R8 express a hydrogen atom, an alkyl, and an aryl group, and n e?q)resses 0 or 1 . 
[001 8] (2) Zl in a general fonnula [1 ] is a perylene ring or (N-alkyl) a peryleaie. - 3, 4, fee manufacture method of the organic 
pigment the above-mentioned publication which is - dicarboxyimide ring. 

[001 9] (3) The electrophotography photo conductor which comes to contain the organic pigment characterized by using the 
compound expressed wife a general formula [4] as a reaction solvent by fee dehydration condensation reaction of an aromatic 
diamino compound e^qjiessed wife fee aromatic carboxylic-acid anlQ^diide expressed wife a ^n^al fcmnula [1], and a general 
fonnula [2] in case fee condensation imidazole pigment of a genial formula [3] is manufactured. 

[0020] It is desirable to use 2anc acetate or a zinc chloride especially as a ddxydration catalyst, and reaction temperature can be 
made into 1 50 degrees C or less. For this reascm, it is not necessary to make a reacticm iron pot into fee heat-resistant quality' of 
fee material and, and since it is temperature sufficient by steam heating, it is not necessary to introduce an expensive heating 
facility. Moreover, generally, since feere are few odors, the conq>ound expressed wife a general formula [4] becomes good [ a 
work environment ]. Thus, the seasitivity performance of fee electroptotography photo conductor produced using fee pigment 
wife which an installation cost and its iterating cost wctc remarkably mitigable in fee reaction in low ten^>erature being possible 
in fee manufacturing method of this invention wife fee bird clapper, and also side reaction and fee decon^x)sition reaction stopped 
being able to happen easily, and were obtained improves. 

[002 1 ] A reaction formula ( 1 ) can e?q>ress fee dehydration condensation reaction of this invention. 

[0022] 

[Fonnula 4] 
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(43 [33 

[0023] Zl and Z2 express among the fbrmula the aromatic ring which is not replaced [ substitution and ], and the desirable things 
of Zl are the benzene ring, a naphthalene ring, a pyrene ring, a perylene ring, a coronene ring, sulfur-ized perylene rings, and 
these dicarboxyimide derivatives. Especially desirable things are a pyrene ring, a perylene ring, a pyrene (N-alkyl) -2, 
3-dicarboxyimide ring, a perylene (N-alkyi) -3, and 4-dicarboxyiinide ring especially. 

[0024] The desirable things of Z2 are the benzene ring and a nq>htfaaleDe ring. As these substituents, an alkyl, an aiyl, an alkoxy 
** arallq^l, nitroglycerine, a cyano group, a halogen, etc. can be mentioned, and they are an aikyl, an aryl, and an aralkyl 
preferably. 

[0025] m expresses 1 or 2. 

[0026] Moreover, among a formula, Rl -R8 express the hydrogen atom, the alkyl, and the aryl group, and they are a hydrogen 
atom and a four or less-cmbon number alkyl group preferably, n expa-esses 0 or 1 . As a desirable ccmipound, Rl and R2 can 
mention especially the 1 and 3-dimethyl-2-imidazolidinone ^ose n a methyl groi^, and R3-R6 are hydrogen atoms, and is 0. 
[0027] Althou^ the amount of the aromatic diamino ocHiq>ound to an arcnnatic carboxylic-acid anhydride may be arbitrary 
according to the purpose in this reaction, it becc»nes the range of 0. 1 to lOOEq preferably, and the range of 1 to lOEq is especially 
desirable. 

[0028] As a ctehydration catalyst, althou^ a zinc chloride, zinc acetate, a zinc oxide, an acetic acid, a hydrochloric acid, 
P"toluenesulfonic acid, etc. can be used, especially, zinc acetate and a zinc chloride are desirable and especially zinc acetate is 
desirable. The charge of the d^dration catalyst to an acid anhydride has desirable 0. 1 to lOOEq, and its 1 to 6Eq is e^edally 
desirable. 

[0029] Moreover, the range of reaction temperature of 80-180 degrees C is desirable. 
[0030] 

function] The typical example of an aromatic carboxyhc-acid anhydride e?q>ressed with a usefid general formula [1 ] in this 
invention is raised. 
[0031] 
[Formula 5] 
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[0032] 
[Formula 6] 
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[0033] 
[Formula 7] 
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[Fonnula 8] 
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[0035] 
[Formula 9] 
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[0036] 
[Formula 10] 
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[0037] 

[Formula 1 1] 
1-44 




1-45 





[0038] The typical exanq>le of an aromatic diamiiie compound ejqnessed widi a useful general farmula [2] in this inventicm is 

raised 
[0039] 

[ForTOula 12] 
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[0040] 
[Formula 13] 
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[0041] Next, the condensation imida2»le pigment of a general formula [3] shows some of the examples of represratation, 
although dehydration condensation is carried out in the arbitraiy combination of the compound of a general formula [1 J an 
general fonnula [2]. 
[0042] 
[Fonnula 14] 
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[0043] 
[Formula 15] 
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[0044] 
[Formula 16] 
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3-14 




[0045] Next, the example of a conqxHmd expressed with a general fonnula [4] is ^ovm 

[0046] 

[Fonnula 17] 
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[0047] 

[Formula 18] 
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[0048] The advance situaticm of a synthetic reaction can be checked by measuring the visible absorption spectrum of the sfvstem 
of reaction. Since the raw mat^ai compound and product pigment in a reaction of this invention generally dissolve in a 
coQoentrated sidiliric add, it is usefol to melt the san^jle sampled from the system of reaction to a sulfuric acid, and to measure an 
absorption spectrum. The absorption maximum of a raw material compound is in a short wavelength side rather than the 
absorption maximum of a product, and the advance condition of a reaction is checked by carrying out the comparison trace of 
both maximum peak. 

[0049] When using the ^ganic pigmmt obtained by this invention as carri^ gena*ating matter of an electrophotography photo 
ccmductor, the gestalt various in the composition of a photo conductor is known. Althou^ the pigment of this invention can be 
used in any [ the ] case, it is desirable to consider as the functional discr^e-type photo conductor of a laniinating type or 
distributed type. In this case, it becomes lamination usually like i j: ' (a) - (f). The lamination shown in ii i nii, j (a) forms 
the carrier generating layer 2 on the conductive base material 1 , tihie laminating of the carrier transporting bed 3 is carried out to 
this, a photosensitive layer 4 is fonned, and this drawing (b) forms photosensitive-layer 4* which made reverse these carrier 
generating lay^s 2 and carrier transporting beds 3. This drawing (c) forms an interlayer 5 between the photosensitive \sy&r 4 of 
the lamination of (a), and the conductive base material 1 , and this drawing (d) forms an interlayer 5 between photosensitive-layer 
4* of the lamination of (b), and the conductive base material 1 . The lamination of this drawing (e) forms photosaisitive-layer 4" 
containing the carrier generating matter 6 and the carrier transportation matter 7, and this drawing (f) forms an interlayer 5 
between such photosensitive-layer 4" and the conductive base material 1. .^Ul'll -ir. ! (^) ^ the composition of - (f), a protective 
layer can be further prepared in the maximum surface. 

[0050] In formation of a photosensitive layer, the method of applying the solution in which it is independent or the carrier 
generating matter or the carrier transportation matter was dissolved with the binder or the additive is effective. 
[0051] However, generally for a low reason, the solubility of the pigment of this invention becomes effective [ the method of 
applying the liquid which carried out particle distribution of the pigment into the suitable dispersion medium using distributed 
equipments, sudi as an ultrasonic disperser, a ball mill, a sand mill, and a h(Hnomixer, in such a case, or the method of carrying 
out vacuum evaporationo under reduced pressure and making a carrier generating layer form ]. 

[0052] Large arbitrary things can be used as the solvent used for formation of a photosensitive layer, or a dispersion medium. 
[0053] For exan^le, a methyl ethyl ketone, methyl isopropyl ketone, a cyclohexanone, a tetrahydrofliran, an acetone, a methyl 
isobutyl ketone, dichlorometiiane, dichloroethane, trichloroethane, chloroform, a methanol, ethanol, propanol, a butanoL a 
butylamine, ethylenediamine, N.N-dimethylformamide, ethyl acetate, butyl acetate, a methyl Cellosolve, an ethyl Cellosolve, an 
e%lene glycol wood etho-, toluene, a xylene, an ac^ophencme, etc. are m^itioned. 
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[0054] Moreover, in formation of a photosensitive layer, although things arbitrary as a binder can be chosai when using a binder, 
it is especially hydrophobic and the nwcromolecule pol>iner which has fibn organization potency is desirable. Although the 
foUowing can be nientioned as such a polynier, it is m)t limited to these. 

[0055] Polycarbonate polycarbonate Z resin acryhc resin methaciylic resin polyvinyl chloride polyvinylidene chloride polystyrene 
s^ene-butadiene-polymo- polyvinyl acetate poly BINIRUHO A RUlsMRUPORIBINIRUBUCHrRARU polyvinyl-butyral 
polyvinyl<carbazole slyrene-alkyd-resin sihcone resin silicone-alkyd-resin silicone-alkyd resin The rate of a polyester phenol resin 
polyurethane epoxy resin vinylidene-chlaride-acarylaniliile-copolymer vinyl-cbloride-vinyl-aceUte-copolymer vinyl chloride-vinyl 
acetate-maleic-anl^dride copolymer binder and the carriCT generating matter receives the binder 100 wei^t section. The earner ^ 
generating matter 1 0 - the 1 000 wei^t sections are desirable, and especiaUy the further 50 to 400 wei^t section is desirable. 
Moreover, as for the rate of a binder and the carrier transportation matter, it is desirable to consider as the carrier transportation 
matter 10 - the 500 wei^t sections to tiie binder 100 weigjit section. 

[0056] Arbitrary things can be chosen as matter used for an interlayer and a protective layer. Althou^ the following example can 
be given besides the binder mentioned to the above-mentioned carrier gaierating layer and carrier transporting beds, it is not 
limited to these. 

[0057] Polyamide resin Nylon ethylene-vinyl acetate copolymer ethylene-vinyl acetate-maleic-anhydride cq)olymer ethylene - as 
vinyl acetate-methacrylic-acid copolymer polyvinyl alcohol cellulosic melamine resin epoxy resin silicone resin earner 
transportation matto" Although the thing of ****** can be used As a typical thing, for example An oxazole, an OKISA diazole, a 
thiazole. The compound which has tfie nitrogen-cootaining heterocycle nucleus represented by tbiadiazole, the imidazole, etc. and 
its condensed-ring nucleus. The compound of the poly ar^l alkane system, a pyrazoline system compound, a hydrazone system 
compound, A triaryl amine compound, a styryl system compound, a styryl triphenylamine system conqxHmd, beta-phenyl s^rryl 
triphenylamine system compound, a butadiene system compound, a hexa trien ^em con^>ound, a carbazole system compound, a 
condensation polycyclic compound, etc. are mentioned 

[0058] Although carrier goierating lay«- thickness is set to 0.01-20 micrometers, further 0.05-5 micrometers is desirable. 

Althou^ thickness of a carrier transpcffting bed is set to 1 - 1 00 micrcnn^ers, fiirther 5-50 micrometers is desirable. 

[0059] As a conducive base material, a metal plate and a metal drum are used, and also tfie thing whidi comes to prepare the thin 

layer of metals, such as conductive compounds, such as conductive polymer and indium oxide, or aluminum, and palladium, by 

technique, such as an apphcation, vacuum eva|>oTationo, and a laminaticm, on bases, such as paper and plastics, can be used. 

[0060] The photo condiK^tor using the pigment of this invention can be ccm^dered as the above compositioa 

[0061] 

[Example] Although an example is givoi and this inventicm is explained in detail hereafter, the mode of this invention is not 
linaited to this. . 
[0062] Example 1 reaction formula (2) is followed and it is a perylene. - 1 and 3-dimethyl-2-iniidazolidinone 1 18ml was mixed 
as 5.60g (anhydrous) of zinc acetate, and a reaction solvent as 3, 4, 9, 6.0g [ of lO-tetrapod carboxyhc-acid 2 anhydrides ], and 
O-phenylenediamine 6.6 1 g, and a dehydration catalyst, and it was made to react at 1 50 degrees C for 7 hours. After it separated 
the cr>^al v^ch deposited after radiationnal cooling and dilute hydrodiloric acid washed, N.N-dimethylfonnamide and water 
washed. Stoving was carried out and 7.92g (97% of yield) of ciystals was obtained. Let &is be a sample 1 
[0063] 
[Formula 19] 
C2) 






[0064] When example 2 dehydration catalyst was dianged into the zinc diloride (anhydrous) from zinc aceUte (anhydrous) and 
also having been reacted like the example 1, 10 hours was required till the reaction end. Wadiing operatian was performed bke 
the example 1 and 7.76g (95% of yield) was obtained. Let this be a san[q)le 2. 
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[0065] The example of comparison 1 reaction solvent was changed into N.N-dimethylfonnamide, and also it reacted at 1 50 
degrees C like the example 1 , However, advance of a reaction was slow and ev«i the reaction of 20 hours did not reach the 
absorption spectrum of the q)ecified substance completely in evaluation by the visible absoiptian specbmn. 
[0066] Made the example of oQn9>ahson 2 reactioii solvent into N.N-dimetl^onnamide, and the dehydration catalyst was used 
as the zinc chloride (anhydrous), and also it reacted at I SO degrees C like the example 1 . As weD as the ©cample 2 of compsison, 
the reaction was slow and, as for the spedfied substance, even the reacticHi of 20 hours was not obtained. 

[0067] The exanq>le of con^aiison 3 reaction solvent was changed into N-metfayl pyrrolidone, and also it reacted at 1 50 degrees 
C like the example 1 . Even the reactions of 20 hours of generation of the specified substance were few. 
[0068] The exanq)]e of con^arison 4 reaction solvent was changed into a^ha-crawl naphthalene, and also it reacted at 1 50 
degrees C like the example 1. The specified substance hardly generated even the reaction of 20 hours. 

[0069] Changed the example of comparison 5 reacticm solvait into alpha-<;rawl naphthalene, and a dehydration catalyst was not 
used, and also it reacted at 1 50 degrees C like the example 1 . At all, althou^ the reaction did not progress but reaction 
tempo-ature was made into 200 degrees C, the reaction was very slow and was not «ided in 20 hours. Then, when reaction 
temperature was made into 250 degrees C, the reaction was c(Miq)leted in 4 hours. It cooled radiationally, precipitated ciystal was 
sq)arated, alpha-crawl m^hthalene and the methanol waslied, and 7.68g (94% of yield) of specified substance was obtained. Let 
this be a comparison san^}le ( 1 ). 

[0070] The exanq>le of comparison 6 reaction solvent was changed into the quinoline, and also it reacted at 1 50 degrees C like 
the example 1 Howevo-, a reaction hardly advanced. Th«i, when it was made to react at 230 degrees C, it ended in 4.5 hours. It 
cooled radiationally, a quinoline, chlartrform, and the methanol repeated and washed the crystal whidi dqaosited, and 7.5g (92% 
of yield) of specified substance was obtained Let this be a con^^son saople (2). 

[0071] Only when 1 of this invention and 3-dimethyl-2-imidazolidinone is used for a reaction solvent as mentioned above, 
reaction temperature can be made into 1 50 degrees C, and unless it is at least 200 degrees C or more in the reaction solvent 
known conv«itioaally, a reacti<ni does not advance promptly. 

[0072] According to the following application, the electrophotography photo conductor was produced and evaluated usii^ the 
sample I of the obtained this inventicn, the san9>le 2, the conq>arison sample for comparison (1), and Ae c(niq}aris(»i sample (2). 
[0073] I wei^l section was used for the sample 1 of this invoition obtained in the application 1 example I , the 0.2 weigjit 
section and the methyl-eti^l-ketone 30 wei^t section were used for the polyvinyl butyral "S REKKU BL-S" (Sekisui Chemical 
Co., Ltd. make), the distributed liquid distributed and obtained by the sand mill was applied with the wire bar on tte polyester 
base which deposited aluminum, and the 0.4-niicrometer carrier generating layer was formed; The liquid which dissolved the 
earner transportation matta- 1 secticm of the following structure expression (T-1) and the polycarbonate lesin •'Z-200" 
(Mitsubishi **** chcmistiy craipany mdce) 1.3 section in the dicMoroeihane 8 section on it was ^plied using the blade 
ai^lication machine, the 30-micrometa- earner transporting bed was fonned, and the photo conductcnr was obtained. Let this be a 
photo conductor 1 . 
[0074] 
[Formula 20] 

(T-l) 




[0075] Application 2 sample 1 was rqjiaced with the sample 2 obtained in the example 2, and also tfie photo conductor was 
obtained like the application 1 . Let this be a photo conductor 2. 

[0076] One to compariscm application 2 sample 1 was r^laced with the comparison sample (1 ) and the comparison sample (2), 
and also the ccmparati ve photo conductor was obtained like the q^plicatkm 1 . Let this be a con^toison photo ccmductOT ( 1 ) and a 
comparison photo conductor (2), respectively. 

[0077] These photo conductors performed the foDowing evaluations using paper analyzer EPA-81 00 (the Kawaguchi electrical 
machinery company make). First, cc»~ona electrical charging for 5 seconds was perfcwmed on -6k V conditions, it asked for the 
surface potential Va immediately after electrification, and the surfcuce potential Vi after the neglect during 5 seconds, and exposure 
from which a surface illuminance is continuously set to 2 (lux) was performed, and light exposure £600/100 were calculated, 
required to reduce surface potential ftom -600V to - 1 00 V ] Moreover, it asked for the rate D of a dark decsw from the formula of 
D=100(Va.Vi)A/a(%). 
[0078] The result was shown in Table 1 
[0079] 
[Table 1] 





Va 
(V) 


Vi 
(V) 


D 

<«) 


£ 6 0«/l s« 




-1540 


-1260 


18.2 


3.5 




-1500 


-1240 


17.3 


r 3.7 




-1310 


-1030 


21.4 


5.5 




-1340 


-1020 


23.9 j 


5.1 
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[0080] Three to example 1 0 reaction formula ( 1 ) is followed, and it is 1 and 3-dimethyl-2-inuda2olidincttie in 3Eq (anhydrous) of 
zinc acetate as 2Eq of an aromatic diamino compound [2], and a d^ydration catalyst to 0.01 mols of an aromatic carboxylic-acid 
anhydride [1]. It was made to react in lOOml in ISO degrees C and 8 hours. After it separated the-ciystal v4uch dq)osiled ailer 
radiatiomial cooling and dilute hydrochloric acid washed, N.N-dim^ylformamide and water washed and the condensation 
imidazole pigment [3] was obtained after stoving. 
[0081 ] The result was summarized in Table 2. 
[0082] 

[Table 2] 















IMI - 4 ^\ 

&im{t^^l - 8 


B^TS^it^wHz -13 


Jiai — * /t, ^ «k A A 


85.0 




m^it^mi -17 






82.3 








m^pftswa — 4 


89.5 


mmms 


m^ft^^i -24 




m^ft&fliS - 5 


89.0 




mmit^lSsl -37 




M^fI:d«)S- 8 


93.8 






«*4t^lft2-l 




9L6 




m^it^^i -40 


«;^<t^«32-l 


flli!R<t:^«3-l(> 


95.1 




mn^iit^Wll -29 


«i^<t^2-15 


«*<t6^«83-12 
n#fb#«93-13 


90.0 



[0083] The reaction for which the temperature of 200 degrees C or UKxre was required can make it go on with sufficient yield at 
the low ten^erature of 1 50 degrees C or less conventionally in the manufacturing method of this invention as mentioned above. 
Moreover, the ccmdensation imidazole pigment manufactured on sudi quiet conditicms shows the sensitivity performanoe which 
was excellent as earner gen«:-ating matter of an electrophotogr^fay photo conductor. 
[0084] 

[Effect of the Invaition] Conventionally, since the reaction in an elevated temp^^ture was required for manufacture of a 
coadensatiQn imidazole pigment, it was easy to mbc the impurity produced by side reaction or the decomposition reaction, and the 
fall of the electrc^hotography sensitivity of a resultant was not avoided as a result 

[0085] Moreover, in oixler to perform pyrogenetic reacticHi 200 degrees C or more, an expensive heating facility of circulation of 
heating oil etc. is needed required [ the reaction iron pot which ccaisists of the heat-resistant quality of the material ]. In addition, 
as for alpha-crawl n^hthalene, a quinoline, etc. uiiich are a reactant high solvent, the plant-and-equipment investment on a work 
environment is needed from an odor and the field of detrimental nature. 

[0086] By this invention, the new manufacture metiiod by the low-tCTiperature reaction of a condensation imidazole pigment can 
be offered 

[0087] McTOover, a highly efficient condensatim imidazole pigment can be manufactured and a high sensitivity 
electn^hotography photo conductor can be offered. 



[Translation dcme.] 
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